Phenotypic instability of drug sensitivity in a human colon carcinoma cell line.
Colon cancer is one of the tumors most refractory to treatment by chemotherapy, and this may be due to inherent phenotypic instability of such tumor cells with respect to the biochemical determinants of drug sensitivity. To test this hypothesis, a clonal human colon carcinoma cell line, clone A, was passaged in culture in the absence of selection conditions or mutagens. During this time, sensitivity to several drugs was examined, and was found to decrease 4-fold during 30 weeks of culture. Five randomly selected subclones, having never been exposed to drug or mutagen, displayed a range of sensitivities to etoposide (50% inhibitory concentrations ranging from 1.5 to 4.9 microM) and to vincristine (9-fold range), but all had the same sensitivity to methotrexate. With time these sensitivities also changed, and subsequent subclones were chosen from the lines with highest and lowest drug sensitivity. Again a wide range of phenotypes was observed. Sensitivity to vincristine ranged 14-fold and to doxorubicin 3-fold. Several biochemical determinants of drug sensitivity had a broad range of expression between cell lines. Cellular accumulation of [3H]vincristine, as well as expression of multidrug resistance protein P170 and glutathione transferase activity all varied significantly between subclonal lines. This suggests that some human colon tumors may be phenotypically unstable with respect to drug sensitivity, and this could contribute to clinical resistance to chemotherapeutic compounds.